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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a group III nitride compound semiconductor substrate 
by which quality such as crystal quality, warping and surface 
flatness and(or) productivity of the group III nitride compound 

semiconductor substrate are improved. t iui> icni r " 



continuously sprayed on a face 10b (rear face of a silicon ^ 
substrate A) of the template 10 at a rate of 2slm. This prevents a ^ .-^^ 

phenomenon of a nitride film generated on the face 1 0b through 
reaction of ammonia and silicon. After that, at a stage where a 
GaN layer 3 is crystallized and grown up to about 10-30 fim, a 
feed gas from the etching system 102 Is switched to hydrogen 
chloride (HCI) where hydrogen (H2) that is an etching gas is a 
carrier gas, from nitrogen (N2) that is a nitriding prevention gas. 

Then, etching is favorably and neariy uniformly performed, for there is no barriers such as nitrided film. 



simultaneously, in an etching system 102 a nitrogen (N2) gas is 



SOLUTION: In an epitaxial growth system 101, a halide vapor- 
phase epitaxy is performed with a face 1 6a of a template 1 0 as 
a first crystal growth surface, and on a parallel with it and 
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♦NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

a monolayer or double layer said substrate layer top of the silicon substrate which has the substrate layer which consists 
of an ni group nitride system compoimd semiconductor layer only on one side ~ further — 1 micrometers or more in 
thickness an III group nitride system compound semiconductor — HVPE — the approach of carrying out crystal growth 
by law " it is 

Before forming said substrate layer on said one side of said silicon substrate, the protective coat which prevents the 
nitriding reaction of said silicon substrate at the rear face of said silicon substrate in which it is located contrary to said 
one side is formed. After forming said substrate layer on said one side of said silicon substrate, said protective coat is 
removed. 

It is characterized by things. The manufacture approach of an m group nitride system compound semiconductor 

substrate. 
[Claim 2] 

said silicon substrate — said substrate layer ~ MOVPE ~ membranes are formed by law 

It is a publication to claim 1 characterized by things. The manufacture approach of an m group nitride system compound 
sendconductor substrate. 
[Claim 3] 

the crystal growth side of a silicon substrate ~ direct — or — the substrate layer which consists of an EI group nitride 
system compound semiconductor layer — minding — 1 micrometers or more in thickness an HI group nitride system 
compoimd semiconductor — HVPE — the approach of carrying out crystal growth by law — it is 
During the activation period of the crystal growth process by the HVPE method. 

It is characterized by having the nitriding control gas blasting process that the nitriding reaction of the rear face of said 
silicon substrate in which it is located contrary to said crystal growth side is prevented and of spraying nitriding control 
gas on said rear face like at an abbreviation continuation target. The manufacture approach of an III group nitride systeni 
compound semiconductor substrate. 
[Claim 4] 

During the activation period of the crystal growth process by the HVPE method. 

It has the nitriding control gas blasting process that the nitriding reaction of the rear face of said silicon substrate in 
which it is located contrary to said one side is prevented and of spraying nitriding control gas on said rear face like at an 
abbreviation continuation target. 

It is a publication to claim 1 or claim 2 characterized by things. The manufacture approach of an III group nitride system 
compoimd semiconductor substrate. 
[Claim 5] 

Said substrate layer 

The 1st substrate layer which consists of Alx Gal-x N (0< x<=l). 
The 2nd substrate layer which consists of GaN 

It considered as the double lamination which consists of** two-layer. 

It is a publication to any 1 term of claim 1 characterized by things thru/or claim 4. The manufacture approach of an III 
group nitride system compoimd semiconductor substrate. 
[Claim 6] 

Said substrate layer 

It considered as the monolayer configuration which consists of Alx Gal-x N (0< x<=l). 

It is a publication to any 1 term of claim 1 characterized by things thru/or claim 4. The manufacture approach of an III 
group nitride system compound semiconductor substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

this invention ~ a monolayer or double layer said substrate layer top of the silicon substrate which has the substrate layer 
which consists of an HI group nitride system compound semiconductor layer only on one side — further ~ 1 micrometers 
or more in thickness an III group nitride system con:qK)imd semiconductor — HVPE ~ it is related with the approach of 
carrying out crystal growth by law. 
[0002] 

In case this approach manufactures the crystal growth substrate of the semiconductor device of arbitration, such as 
semiconductor laser, LED, a photo detector, and a pressure sensor, it is greatly useful. 
[Backgroimd of the Invention] 
[0003] 

Comparatively cheap different-species substrates, such as a silicon substrate, are used, and it is 1 micrometers or more in 
thickness. What is indicated by liie following patent reference 1, for example as the approach of carrying out crystal 
growA of the III group nitride system compound semiconductor good is well-known. 
[0004] 

Generally, it is a different-species substrate. An III group nitride system compoimd semiconductor differs from a lattice 
constant greatly. Therefore, after forming the so-called buffer layer in these different-species substrate It is conmion to 
carry out epitaxial growth of the III group nitride system compound semiconductor. However, in case it returns to a room 
ten^erature 1000 degrees C or more after performing epitaxial growth at an elevated temperature extremely such even 
case, it is a different-species substrate. Great thermal stress will arise from the difference in the coefficient of thermal 
expansion of an III group nitride system compoxmd semiconductor, namely, the time of cooling to a room temperature, 
even if it performs epitaxial growth good in a hot phase ~ different-species substrate the coefficient of thermal expansion 
of an in group nitride system compoimd semiconductor is greatly different — the interior of a different-species substrate - 
- and — Much crystal defects or cracks (crack) will arise inside an in group nitride system compoimd semiconductor 
layer. 
[0005] 

Moreover, as for the stress generated based on a lattice constant difference, it is desirable to generate with advance of 

crystal growth and to eliminate as much as possible similarly about such natural stress irrespective of the existence size 

of a temperature change. 

[Patent reference 1] JP,2003-7619,A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0006] 

The problem of the above-mentioned background technique is surfaced or actualized when the thickness of the semi- 
conductor by which crystal growth is carried out on a silicon substrate is 1 micrometers or more. Although the technique 
indicated by the above-mentioned patent reference 1 was developed in order to solve this problem, there are the 
following problems in the technique indicated by the above-mentioned patent reference 1 . 
[0007] 

That is, a nitride may be generated by the rear face of a silicon substrate when a silicon substrate is used as a different- 
species substrate, this nitride — MOVPE — law and HVPE — when the ammonia ambient atmosphere used by law etc. 
acts on the rear face of a silicon substrate, and is generated and imtil nitriding progresses deeply, the case where the dry 
etching of the silicon substrate within a subsequent HVPE reactor (fission reactor) becomes difficult, or etching time 
becomes long beyond the need may arise. Of course, this etching is carried out for eliminating the thermal stress 
accoix^anying a temperature fall in a fission reactor. 
[0008] 

Moreover, even when a nitride is thinly formed in the rear face of a silicon substrate, such a nitride becomes the cause by 
which the rear face of a silicon substrate becomes that it is hard to be etched evenly. In this case, the purpose which 
remains without etching a silicon substrate partially, and irregularity produces at the rear face of a silicon substrate, and 
should finally be gained, of course It becomes easy to produce irregularity also at the rear face of an III group nitride 
system conq>ound semiconductor, and becomes the cause of a rate and a crack. 
[0009] 

This invention is accomplished in order to solve the above-mentioned technical problem, and industrial production of the 
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purpose is carried out. It is raising the quality about the crystal quality of an EQ group nitride system compound 

semiconductor, curvature, surface (hail noodles) display flatness, or electrical resistivity. 

[0010] 

Moreover, industrial production of the further purpose of this invention is carried out. It is raising the productivity of an 

m group nitride system compound semiconductor. 

[0011] 

However, at least, if separately attained by any one, it is enough, and not each above-mentioned purpose necessarily 
guarantees that a means of each means of this invention by which each invention of this application can solve all the 
above-mentioned technical problems to coincidence exists. 
[Means for Solving the Problem] 
[0012] 

The following means are effective in order to solve the above-mentioned technical problem. 
[0013] 

That is, the 1 st means of this invention is a monolayer or a double layer. The substrate layer which consists of an m 
group nitride system compoimd semiconductor layer on the substrate layer of the silicon substrate which it has only on 
one side further 1 micrometers or more in thickness In the production process of a semi-conductor which carries out 
crystal growth by law an III group nitride system confound semiconductor — HVPE — Before forming the above- 
mentioned substrate layer on one side of a silicon substrate, after forming the protective coat which prevents the nitriding 
reaction of a silicon substrate at the rear face of a silicon substrate in which it is located contrary to the one side and 
forming a substrate layer to a silicon substrate at it, it is removing a protective coat. 
[0014] 

however, to general "III group nitride system compound semiconductor" said here The semi-conductor of the mixed- 
crystal ratio of the arbitration expressed with 2 yuan, 3 yuan, or 4 yuan the general formula which "0 <— l-x-y<=l 
[ aluminum 1-x-y Gay Inx N;0 <=x <=1, 0<=y<=l, ]" Changes is contained. Furthermore, the semi-conductors with 
which the impxuity of p mold or n mold was added are also the criteria of these "III group nitride system compound 
semiconductors . " 
[0015] 

Moreover, the above Let the semi-conductor which permuted at least the part of the III group elements (aluminum, Ga, 
In) with boron (B), a thallium (Tl), etc., or permuted some nitrogen [ at least ] (N) with Lynn (P), arsenic (As), antimony 
(Sb), a bismuth (Bi), etc. be the criteria of tiiese "III group nitride system compound semiconductors." 
[0016] 

moreover — as the impurity (acceptor) of the above-mentioned p mold ~ magnesium (Mg) — or well-known p mold 

impurities, such as calcium (calcium), can be added. 

[0017] 

Moreover, as an impurity (donor) of the above-mentioned n mold, well-known n mold impurities, such as silicon (Si), 

and sulfur (S), a selenium (Se), a tellurium (Te) or germanium (germanium), can be added, for example. 

[0018] 

Moreover, tiiese impurities (an acceptor or donor) may add two or more elements to coincidence, and may add both 

molds (p mold and n mold) to coincidence. 

[0019] 

moreover — as the ingredient of the above-mentioned protective coat which should be adopted — Si02 etc. — although 
excelled in fields, such as physical properties, a price, and the ease of handling, if it is an ingredient possible [ being hard 
to be nitrided with ammonia and removing only that protective coat afterwards alternatively as an ingredient of this 
protective coat, ], or easy, it is good anjrthing. 
[0020] 

moreover, the 2nd means of this invention — the 1st above-mentioned nieans ~ setting ~ the substrate layer of the above 

[ sihcon substrate ] ~ MOVPE — it is forming membranes by law. 

[0021] 

moreover, the 3rd means of this invention — the crystal growth side of a silicon substrate — direct ~ or — The substrate 
layer which consists of an III group nitride system compound semiconductor layer is minded. 1 micrometers or more in 
thickness In the production process which carries out crystal growth by law an III group nitride system compound 
semiconductor ~ HVPE — It is establishing the nitriding [ from which the nitriding reaction of the rear face of a silicon 
substrate in which it is located contrary to a crystal growth side during the activation period of the crystal growth process 
by the HVPE method is prevented ] control gas blasting process which sprays nitriding control gas on an abbreviation 
continuation target like at a rear face. 
[0022] 

As crystal growth equipment which can also perform gas control by the side of such a rear face to coincidence in parallel, 

the above-mentioned patent reference 1 has the instantiation, for example. 

[0023] 

Moreover, as the above-mentioned nitriding control gas, nitrogen gas (N2), hydrogen gas (H2), etc. could be used other 

than rare gas, and little HCl gas etc. may be mixed with these gas. 

[0024] 

moreover, the 4th means of this invention — the 1st or 2nd above-mentioned means — setting — HVPE — the nitriding 
reaction of the rear face of a silicon substrate in which it is located contrary to above-mentioned one side during the 
activation period of the crystal growth process by law is prevented ~ like ~ the rear face — abbreviation — it is 
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establishing the nitriding control gas blasting process of spraying nitriding control gas continuously. 
[0025] 

Moreover, the 5th means of this invention is considering the above-mentioned substrate layer as the two-layer 
configuration which consists of the 1st substrate layer which consists of Alx Gal-x N (0< x<=l), and the 2nd substrate 
layer which consists of GaN in any above 1st thru/or 4th one means, 

[0026] 

In about 0.1-0.4 micrometers, the thickness of the 1st substrate layer is good and is about 0.2-0.3 micrometers more 
desirably. Moreover, in about 0.1-1.0 micrometers, the thickness of the 2nd substrate layer is good and is about 0.2-0.7 
micrometers more desirably. Moreover, as for the sum total of the thickness of the 1st substrate layer and the 2nd 
substrate layer, it is desirable that it is less than 1 micrometer. The thickness of tiie whole substrate layer has good about 
0.5-0.8 micrometers more desirably. 
[0027] 

In adoption, it is not necessary to necessarily carry out the laminating of the 2nd substrate layer which consists of above 
GaN (: the configuration of claim 6). Same operation and effectiveness can be acquired also by such configuration. 
[0028] 

The aforementioned technical problem is rationally [ effectively or ] solvable with the means of the above this invention. 

[Effect of the Invention] 

[0029] 

The effectiveness acquired by the means of the above this invention is as follows. 
[0030] 

That is, according to the 1st means of this invention, in case a substrate layer is formed, a nitride is not generated by 
operation of the above-mentioned protective coat at the rear face of a silicon substrate. Moreover, if this protective coat is 
removed after forming a substrate layer, in case etching will remove a silicon substrate afterwards, it becomes possible 
[ etching a silicon substrate into homogeneity ], or easy. 
[0031] 

Therefore, since there is neither a crack nor a crack and the irregularity of ciUA^ature, a rearrangement, and a rear face etc. 
can use the crystal growth substrate of very little crystalline good high quality when the semi-conductor substrate (: the 
target III group nitride system compound semiconductor) manufactured based on this invention is used as a substrate of a 
semiconductor device, it becomes possible [ manufacturing a semiconductor device with very high drive effectiveness ], 
or easy. 
[0032] 

As such a semiconductor device, semiconductor laser can be mentioned, for example. Of course, even if it is useful even, 
if this invention is attached to the semiconductor device of arbitration, such as LED, a photo detector, and a pressure 
sensor, and it is attached to these various semiconductor devices, if those semi-conductor substrates are manufactured 
based on this invention, in addition to this, it will become possible [ manufacturing a long lasting semiconductor device 
easily very highly / drive effectiveness or electrostatic pressure-proofing ] similarly. 
[0033] 

moreover ~ according to [ although there is some HVPE equipment which cannot use aluminum (aluminum) as a raw 
material of the semi-conductor which carries out crystal growth now ] the 2nd means of this invention ~ a substrate layer 
~ MOVPE — since membranes are formed by law — the purpose It becomes unnecessary to not necessarily form a 
substrate layer in the HVPE equipment used for the crystal growth of an HI group nitride system compound 
semiconductor. Therefore, even if it is the case where such HVPE equipment is used, alimiinum (aluminum) can be used 
for the ingredient of the layer (the 1st substrate layer) of the beginning of the substrate layer which forms membranes 
directly on a silicon substrate. For this reason, since the 1st substrate layer containing aluminum (aluminum) was 
operated good as the so-called buffer layer according to the 2nd means of this invention, crystallinity was excellent. An 
in group nitride system compound semiconductor can be manufactured. 
[0034] 

However, the substrate layer of this invention may be a monolayer configuration which consists only of the above- 
mentioned 1st substrate layer, and other double lamination may be used for it. 
[0035] 

Moreover, according to the 3rd means of this invention, neither according to the pressure of nitriding control gas, nor an 
operation of an air current, since an ammonia ambient atmosphere stops being able to arrive at the rear face of a silicon 
substrate easily, the nitriding reaction of the rear face of a silicon substrate progresses in a furnace into a crystal growth 
process etc. For this reason, the nitriding reaction which nitriding of the rear face of a silicon substrate etc. does not have 
is prevented beforehand, for example. 
[0036] 

Moreover, according to the 4th means of this invention, both effectiveness based on the 1st above-mentioned means and 
3rd above-mentioned means can be acquired to coincidence. Or both effectiveness based on the 2nd above-mentioned 
means and 3rd above-mentioned means can be acquired to coincidence. Therefore, according to the 4th means of this 
invention, the crystal growth substrate of high quality is efficiently producible. 
[0037] 

Moreover, since the 1st substrate layer containing alimiinum (aluminum) was operated good as the so-called buffer layer 
according to the 5th means of this invention, crystallinity was excellent. An in group nitride system con^)ound 
semiconductor can be manufactured. 
[0038] 
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When using the 5th means of this invention especially combining the 2nd means of this invention, it will be necessary to 
once take out a silicon substrate from MOVPE equipment, and to move and replace HVPE equipment. If thickness of a 
substrate layer is set to less than 1 micrometer even if a silicon substrate is lowered by the abbreviation room temperature 
at this time, there will be no possibility that the damage on a crack etc. may arise in a substrate layer with the stress based 
on the coefficient-of-&ermal-expansion difference between a silicon substrate and a substrate layer. 
[0039] 

Moreover, although it is desirable to carry out a laminating in order to cany out flattening of the irregularity of the front 
face of the 1st substrate layer, it is not necessary to necessarily cany out the laminating of the 2nd substrate layer (: the 
configuration of claim 6). 
[0040] 

Moreover, the proper range about the thickness of the above-mentioned 1st substrate layer or the 2nd substrate layer is 
determined as such a situation synthetically in consideration of the proper range of the common knowledge about the 
thickness of a buffer layer etc. For example, the thickness of the 1st substrate layer will fall [ whether the function as a 
buffer layer is lost, and ] at least, if it escapes from the proper range. Moreover, if the thickness of the 2nd substrate layer 
is too thick, it will become easy to produce a crack in a substrate layer, and if too thin, the above-mentioned concavo- 
convex relaxation operation will decline. 
[Best Mode of Carrying Out the Invention] 
[0041] 

Hereafter, this invention is explained based on a concrete example. 
[0042] 

However, the operation gestalt of this invention is not limited to each example shown below. 

[Example 1] 

[0043] 

(MOVPE process by law) 

Drawing 1 is the sectional view of the template 10 manufactured by the MOVPE method. 
[0044] 

First, sihcon substrate A which makes a principal plane the field (111) which washed and carried out preheating was 
prepared ( drawing 1 R> 1 (a)), however — the rear face of this silicon substrate A — Si02 of about 0.5 micrometers of 
thickness from — the protective coat B which changes is formed beforehand. 
[0045] 

next, the top face of this silicon substrate A — MOVPE — the laminating of the 1st substrate layer 1 which consists of 
aluminum0.2Ga0.8N of 0.25 niicrometers of thickness by law, and the 2nd substrate layer 2 which consists of GaN of 0.5 
micrometers of thickness is carried out one by one ( drawing 1 (b)). At this time, the raw material used 
trimethylaluminum (aluminum3 (CH3)), trimethylgallium (Ga3 (CH3)), and ammonia (NH3). 
[0046] 

Next, the acid removed the protective coat B of the rear face of silicon substrate A, and the template 10 which consists of 
silicon substrate A and a substrate layer (12) was obtained ( drawing 1 (c)). In drawing 1 , two right angles are rotated to 
the sectional view of (b), and the sectional view of (c) is indicated. That is, field 10b of a template 10 is equivalent to the 
rear face of the above-mentioned silicon substrate A. on the other hand, field 10a of a template 10 — following HVPE — 
it is in agreement with the first crystal growth side in law. 
(HVPE process by law) 

then, silicon substrate A which has the above-mentioned substrate layer (1 2) — from a rear face — becoming independent 
— HCl gas — it installed in dirty possible HVPE equipment 100. Drawing 2 is the sectional view of the HVPE equipment 
100, and drawing 3 is the sectional view of the crystal growth substrate installation section (20,120) of HVPE equipment 
100. These semiconductor fabrication machines and equipment 100 are configurations which the epitaxial growth 
network 101 and the etching network 102 are open for free passage in the condition before installing a template 10, and 
are isolated by installation of a template 10. 
[0047] 

This thing [ separating two lines (101,102) completely ] is difficult. For this reason, in the case where this airtightness is 
lower, the role (operation) of the nitriding control gas spraying process of this invention becomes important. It becomes 
uimecessary in other words to not necessarily make the two above-mentioned airtightness high by introducing the 
nitriding control gas spraying process of this invention. Like the after-mentioned, this is convenient, when setting both 
networks as the same temperature for a short time. Semiconductor fabrication machines and equipment 100 consist of the 
quartz coil 110 which is the structure of vertical 2 tub, the substrate holder 120 and the etching gas installation tubing 
130, V group element installation tubing 140, and III group element chloride induction 150. the III group element 
chloride induction 150 — the hydrogen chloride installation tube part 151 and the III group element boat 152 — and — It 
consists of ni group chloride installation tube parts 153. 
[0048] 

The epitaxial growth network 101 of an upper tub is the configuration of the usual HVPE. that is, a metal gallium, 
aluminum, or an indium is put into the III group element boat 152, and a hydrogen chloride (HCl) is introduced from the 
hydrogen chloride installation tube part 151 — GaCl is turned and supplied to a template 10 from the HI group chloride 
installation tube part 153. On the other hand, ammonia is supplied from V group element installation tubing 140. In 
addition, both V group element installation tubing 140 and the in group element chloride induction 150 may be supplied 
in the condition of having diluted with carrier gas. 
[0049] 
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As for the etching network 102 of a lower tub, the etching gas installation tubing 130 is connected to tiie hole 21 of the 
center section of the soak plate 20. It is for details as the sectional view of drawing 3 . The substrate holder 120 of the 
shape of a circular ring which has a level difference in the quartz coil 1 10 which has a circular substrate installation hole 
is arranged. A template 10 is installed in the circular ring-like substrate holder 120 from the upper part. The quartz coil 
1 10 is separated into the epitaxial growth network 101 and the etching network 102 by the substrate holder 120 of the 
shape of a template 10 and a circular ring. The cross section of the diameter direction of the circular ring-like substrate 
holder 120 has the shape of Z characters or S character. The lower part with more narrow opening supports a template 
10. At this time, the periphery section of inferior-surface-of-tongue 10a of a template 10 touches the circular ring-like 
substrate holder 120. Moreover, the upper part of the circular ring-like substrate holder 120 is a part with the largest 
radius, and becomes the circular substrate installation hole of the quartz coil 110 with ** or ****** here. In this way, one 
field (inferior surface of tongue) 10a of a template 10 will face the epitaxial growth network 101, and field (a top face) 
10b of another side of a template 10 will face die etching network 102. 
[0050] 

Drawing 4 is the sectional view of the semiconducting crystal which carries out crystal growth by the following HVPE 
methods. After [ both ] installing silicon substrate A which has a substrate layer in the above-mentioned crystal growth 
substrate installation section (20,120), the halide vapor growth [ of HVPE equipment 100 ] and vapor etching side (: 
epitaxial growth network 101 side) (: etching network 102 side) was set as 1000 degrees C, respectively. 
[0051] 

In this way, it sets for the epitaxial growth network 101, In the ambient atmosphere of GaCl and ammonia, perform 
halide vapor growth which makes field 10a of a template 10 the first crystal growth side, and it sets to coincidence in 
parallel to it at the etching network 102. 2slm(s) appeared in field 10b (rear face of silicon substrate A) of a template 10 
comparatively, and the nitrogen (N2) gas which is one sort of inert gas was continuously sprayed on it ( drawing 4 (a): 
nitriding control gas blasting process). The phenomenon in which ammonia and silicon will react and a nitride will be 
generated by field 10b by this has been prevented. 
[0052] 

The amoimt of blasting of nitriding control gas is good at 0.5 - 5slm extent. 
[0053] 

Next, the GaN layer 3 switched the hydrogen (H2) which is etching gas to the hydrogen chloride (HCl) made into carrier 
gas in the phase which carried out crystal growth about 100 micrometers from the nitrogen (N2) which is nitriding 
prevention gas about the distributed gas from the etching network 102, Thereby, vapor etching of the field 10b (rear face 
of silicon substrate A) of a template 10 was carried out by the hydrogen chloride ( drawing 4 (b)). Since etching did not 
have failures, such as a nitride, at this time, everything went to abbreviation homogeneity smoothly. 
[0054] 

after carrying out gas dirty [ of the silicon substrate A ] completely also after that — vapor etching — continuing — 
MOVPE — all the substrate layers (the 1st substrate layer 1 and the 2nd substrate layer 2) formed in law were also 
removed, and the GaN layer 3 of about 100 micrometers of thickness was obtained ( drawing 4 (c)). . . 

[0055] 

Next, &e temperature up of the substrate temperature was carried out to 1050 degrees C, and GaCl and anmionia 
performed halide vapor growth of the GaN layer 4 at 1050 degrees C from the top face of the GaN layer 3. The thickness 
of the substrate which consists of GaN layers 3 and 4 was 200 micrometers, and radius of curvature was about 5m. When 
this was converted into the disc-like substrate with a diameter of 5cm, the amount of the camber of the periphery section 
to a core was what is only 0.06nmi to the tangential plane of a core. That is, the substrate ( HI group nitride system 
compound semiconductor of the target thick film) which consists of GaN layers 3 and 4 which carried out halide vapor 
growth at 1050 degrees C was a substrate which does not almost have very fiat curvature without a crack or a crack 
( drawing 4 (e)). 
[0056] 

The sectional view of the crystal growth substrate installation section (20,120) of HVPE equipment 100 at that time is 
shown in drawing 5 . the sign 30 of drawing 4 and drawing 5 — HVPE [ more than ] — the semiconducting crystal which 
grew within above HVPE equipment 100 is pointed out with the procedure of law. 
[0057] 

For example by the above approaches based on this invention, crystal quality is high, there is no curvature, and it is high 

quality with good surface display fiatness. An ni group nitride system compound semiconductor is efficiently 

producible. 

[Example 2] 

[0058] 

The AlGaN layer 4 of about 200 micrometers of thickness was grown up having installed the silicon substrate 1 in the 
HVPE equipment of an example 1, and spraying nitrogen gas (N2) on the rear face of a silicon substrate 1 at a rate of 
2slm(s). The aluminum presentation ratio of this semi-conductor layer was set to about 0.2. Then, the rear face of a 
silicon substrate 1 was etched like the example 1. Crystal growth temperature of the AlGaN layer 4 was made into 1000 
degrees C. 
[0059] 

The substrate of 200 micrometers of thickness which consists of an AlGaN layer 4 obtained as mentioned above was a 
substrate without a crack which was excellent in quality. 
[Other modifications] 

In addition, deformation which is illustrated below may be performed. The high semi-conductor substrate of quality can 
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be manufactured also by such deformation and application. 

(Modification 1) 

Although an etching stopper layer which is indicated by the patent reference 1 is not prepared in the above-mentioned 
example 1, as long as it is required, such an etching stopper layer may be prepared. In that case, flattening of the 
irregularity of the rear face of a semi-conductor substrate to be obtained finally can be carried out more certainly. 
[Availability on industry] 
[0060] 

In case this invention manufactures the crystal growth substrate of the semiconductor device of arbitration, such as 
semiconductor laser, LED, a semi-conductor photo detector, and a semiconductor pressure sensor, it is greatiy useful. 
[0061] 

That is, based on this invention, it was manufactured, for example, semiconducting crystals, such as a gallium nitride 
substrate, can become greatly useful as a substrate of the semiconductor device of arbitration, such as a light emitting 
device, a photo detector, and a pressure sensor. 
[Brief Description of the Drawings] 
[0062] 

[Drawing 1] The sectional view of the template 10 manufactured by the MOVPE method 
[Drawing 2] The sectional view of HVPE equipment 100 

[Drawing 3] The sectional view of the crystal growth substrate installation section (20,120) of HVPE equipment 100 
[Drawing 41 The sectional view of the semiconducting crystal which carries out crystal growtii by the HVPE method 
[Drawing 5] The sectional view of the crystal growth substrate installation section (20,120) of HVPE equipment 100 
[Description of Notations] 
[0063] 

A : Silicon substrate 

B : Protective coat (Si02) 

1 : 1st Substrate Layer (AlGaN Layer) 

2 : 2nd Substrate Layer (GaN Layer) 

3 : GaN Layer ( in Group Nitride System Compound Semiconductor of the Target Thick Film) 

4 : GaN Layer or AlGaN Layer ( III Group Nitride System Compound Semiconductor of the Target Thick Film) 
10 : Template 

20 : Soak Plate 

30 : Semiconducting Crystal Which Grew by the HVPE Method 
100 : HVPE Equipment 
120 : Substrate Holder 

[Translation done.] 
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* NOTICES* 

JPO and NCZPI are not. responsible £or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0062] 

[Drawing 1] The sectional view of the template 10 manufactured by the MOVPE method 
[Drawing 2] The sectional view of HVPE equipment 100 

[Drawing 3] The sectional view of the crystal growth substrate installation section (20,120) of HVPE equipment 100 
[Drawing 4] The sectional view of the semiconducting crystal which carries out crystal growth by the HVPE method 
[Drawing 5] The sectional view of the crystal growth substrate installation section (20,120) of HVPE equipment 100 

[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 
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[Translation done.] 
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